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since their digestibility and caloric values differ but little. la that year
McCollum and Davis, and Osborne and Mendel, employing diets com-
posed of more or less purified food substances, observed that rats could
not grow or "remain in good health when lard, olive oil, or almond oil
provided the sole source of fat, whereas their condition was much im-
proved when these fats were replaced by butter fat, cod liver oil, or
egg yolk fat. These experiments clearly indicated that certain fats
carried an essential nutrient which was absent from others. McCollum
designated this factor "fat-soluble A," and it is now known as vita-
min A.
Steenbock ('19) conceived the brilliant idea, on the basis of such
experimental data as was then available, that the vitamin A effect in
foods was associated with the yellow pigment in these foods. He pre-
pared carotene, the principal yellow pigment of carrots and of many
other yellow vegetables, and tested it on the rat for its vitamin. A
activity. From his results he concluded that carotene, but not xan-
thophyll, afforded the same protection to rats as did butter fat, cod
liver oil, and egg yolk fat. Carotene is a hydrocarbon, the empirical
formula for which is C40H56. It derived its name from its having been
first isolated from carrots.
A disturbing fact which warranted skepticism as to the correctness
of Steenbock's view was the observation that cod liver oil, which is a
rich source of this substance, is only faintly yellow. Students of nutri-
tion were, therefore, not convinced, but were inclined to the view that
the specimen of carotene employed by Steenbock was not pure but car-
ried the vitamin A as an impurity. Several investigators at once set
about testing the validity of his conclusion, and failed to confirm his
results. Since knowledge concerning the essentials of an adequate diet
in 1919 was incomplete, it is not surprising that experimenters were
not able, when feeding diets composed largely of purified foodstuffs,
to maintain growth and health in young animals even when the new
fat-soluble vitamin was provided, owing to the inadvertent omission
of unsuspected nutrients from the food. The failures to confirm the
nutritional value of carotene at that time are now easily understood,
but were then very puzzling.
The vicissitudes of the nutritional investigator are well illustrated
by the experience of Palmer and Kempster ('19), who reported an ex-
traordinarily interesting experiment with chickens, designed to demon-
strate whether or not yellow pigment was necessary in the diet. They
planned a diet consisting of white maize, white summer squash, and
white onions, which they fed to white leghorn chicks. The chicks
could not grow on this food. Palmer was an expert on carotenoid pig-
ments, of which more than 20 related substances were known, and
had given considerable attention to the study of their distribution. He